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Figure 1. 1H NMR spectrum (300 MHz, in CDCl3) of 11β-hydroxyandrostenedione-d3 test sample (RTI Batch 

13854-65-12).  The spectrum is consistent with the manufacturer’s reference spectrum.  
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Figure 2.  High Resolution Mass Spectrum (ESI+) of 11β-hydroxyandrostenedione-d3 test sample (RTI Batch 

13854-65-12), background subtracted.  Spectrum obtained from the main peak that eluted during LC-MS 

analysis.  The observed signal at 306.2166 m/z represents the molecular ion (C19H24O3[2H]3), and is 

within 7.5 ppm of the theoretical value (monoisotopic) of 306.2143 m/z.  
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Figure 3.  Representative gradient HPLC chromatogram of significant impurities for 11β-

hydroxyandrostenedione-d3 test sample (RTI Batch 13854-65-12).  Chromatograms are shown for (a) 

11β-hydroxyandrostenedione-d3 test sample, RTI Batch 13854-65-12, and (b) solvent blank, methanol.  

Impurity identified as 1-deutero-6,7-dehydro-11β-hydroxyandrostenedione, is marked. 
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Table 3. Sample Solution Preparation for the Evaluation of Linearity. 

Assay Level (%) 
Volume of Stock 

Solution (mL)1 

Total Volume 

(mL) 

Final Concentration 

(mg/mL) 

20 1.0 10.0 0.0205 

40 1.0 5.0 0.0410 

80 2.0 5.0 0.0819 

100 1.0 2.0 0.102 

120 3.0 5.0 0.123 
         1Stock solution contained 0.2048 mg/mL 11β-hydroxyandrostenedione-d3. 

These solutions were analyzed using the HPLC system described in Table 4 and method parameters 

described in Table 1.  Figure 1 shows the plot of response (peak area) versus concentration for the five  

11β-hydroxyandrostenedione-d3 solutions.  The data were fit using linear regression techniques (Table 5) 

and the results showed a best-fit line with r2  = 0.9998, and % error ≤ 10.0% (for each solution), meeting the 

acceptance criteria for linearity. 

 

Table 4. HPLC System Used for the Impurity Profile Method Qualification. 

HPLC System (LC_43) 

 Waters Acquity Quaternary Solvent Manager (S/N M10QSM064A) 

 Waters Acquity Sample Manager (S/N M10SDI630M) 

 Waters Acquity Column Manager (S/N M10CMP503N) 

 Waters UPLC Photodiode Array Detector (S/N L10UPL681A) 

 Waters Empower 3 data system (Build 3471) 

 

 

Table 5. Evaluation of Gradient Linearity of 11β-hydroxyandrostenedione-d3. 

% of Assay Level 

Actual Conc. 

(mg/mL) 

Analyte Response 

(peak area) 

Calc. Conc. 

(mg/mL) % Error 

20 0.0205 279196 0.0201 -2.16 

40 0.0410 565352 0.0412 0.43 

80 0.0819 1124374 0.0824 0.65 

100 0.102 1395607 0.1024 0.44 

120 0.123 1664537 0.1223 -0.57 

Regression line parameters (Y = a + bX): a = 7422.14, b = 13550370, r2 = 0.9998 

 

5.2 Limit of Detection (LOD) for 11β-hydroxyandrostenedione-d3 

The detection limit of a method is the lowest analyte concentration that produces a peak response 

detectable above the prescribed system noise level.  

For the 11β-hydroxyandrostenedione-d3 impurity method described in Table 1, the LOD was visually 

confirmed at a level ≥ 0.05% of the target assay concentration (0.1 mg/mL).  Thus, the LOD of ≥ 0.05% 

corresponded to ≥ 0.00005 mg/mL.  A representative chromatogram of the LOD is shown in Figure 2.   

The analyte peak height at 0.05% of the target assay concentration was measured and the signal-to-noise 

level was determined to be 10:1, which met the acceptance criteria set at ≥ 3 times that of baseline noise.  

Thus, the method is capable of detecting related organic impurities at ≥ 0.05% of the target assay 

concentration level for 11β-hydroxyandrostenedione-d3 test samples. 
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5.3 Confirmation of Detection and Separation of Potential Impurities 

Authentic solid samples of hydrocortisone (starting material) and 11β-Hydroxy-1-deutero-4,6-

androstadiene-3,17-dione (intermediate) were obtained to confirm detection and separation of each 

impurity from the 11β-hydroxyandrostenedione-d3 peak. 

The hydrocortisone and 11β-Hydroxy-1-deutero-4,6-androstadiene-3,17-dione were individually prepared 

at ~ 0.11 mg/mL in methanol. 

A test mix containing each of the two potential impurities at ~ 0.0005 mg/mL (5% w/w) was prepared by 

combining 50 µL of each impurity marker solution to a 1.0-mL solution of 11β-hydroxyandrostenedione-d3 

prepared at 0.11 mg/mL. The test mix was analyzed (single injection) according to the conditions described 

in Table 1. 

The hydrocortisone eluted before the 11β-hydroxyandrostenedione-d3 peak (RRT 0.88) and was baseline 

resolved (RS = 12.9).    

The 11β-Hydroxy-1-deutero-4,6-androstadiene-3,17-dione eluted before the 11β-hydroxyandrostenedione-

d3 peak (RRT 0.97) and was baseline resolved (RS = 3.1).    

A representative chromatogram of the impurity test mix is shown in Figure 3.   

6.0 CONCLUSIONS 

The HPLC/UV impurity method for analyzing 11β-hydroxy-1,6,7-trideuteroandrostene-3,17-dione was 

demonstrated to be acceptable for its intended purpose in the analysis of 11β-hydroxy-1,6,7-

trideuteroandrostene-3,17-dione samples for related organic impurities. 
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Figure 1. Linearity for HPLC/UV Detection of 11β-hydroxyandrostenedione-d3 at 240 nm. 

 Results are shown for the concentration range of 0.0205–0.123 mg/mL.  
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Figure 2. Evaluation of the LOD for 11β-hydroxyandrostenedione-d3 HPLC Impurity Profile Method. 

  Method parameters are described in Table 1.  Chromatograms are shown for (a) 11β-

hydroxyandrostenedione-d3 at the nominal analysis concentration of 0.1 mg/mL; (b) 11β-

hydroxyandrostenedione-d3 (marked) at the LOD level of 0.05% (0.00005 mg/mL); and (c) Solvent 

blank (methanol).   
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Figure 3. Confirmation of Detection and Separation of Potential Impurities. 

  Chromatograms are shown for (a) Impurity test mix with hydrocortisone (1.) and 11β-hydroxy-1-

deutero-4,6-androstadiene-3,17-dione (2.) with 11β-hydroxyandrostenedione-d3; and (b) Solvent blank 

(methanol).   

 




